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Abstract
AIM: To review the usefulness of the procedure and identify problems that may need to be addressed.
METHODS: The study population consisted of 36 patients with obstructive jaundice caused by hepatocellular carcinoma (HCC) who underwent endoscopic biliary stenting (EBS) as the initial drainage procedure at our hospital. The EBS technical success rate and the drainage success rate were assessed. The drainage was considered as effective when the serum total bilirubin level decreased by 50% or more following the procedure as compared to the pre-drainage value. The survival time after the procedure and the patient background characteristics were assessed comparatively between the successful drainage group (group A) and the non-successful drainage group (group B). Furthermore, the EBS stent patency duration in the successful drainage group (group A) was also assessed.
RESULTS: The technical success rate was 100% for both the initial endoscopic nasobiliary drainage and EBS in all patients. Single stenting was placed in 21 patients and multiple stenting in the remaining 15 patients. The drainage successful rate was 75%, and the median interval to successful drainage was 40 d (2-295 d). The median survival time was 150 d in group A and 22 d in group B, the difference between the two groups being statistically significant (P ( 0.0001). There were no statistically significant differences between the two groups with respect to the patient background characteristics, background liver condition or tumor factors; on the other hand, the two groups showed statistically significant differences in the patients without a history of hepatectomy (P = 0.002) and the patients that placed multiple stenting (P = 0.036). The median duration of stent patency was 43 d in group A (2-757 d). No early complication related to the EBS technique was encountered. Late complications occurred in 13 patients (36.1%), including stent occlusion in 7 patients, infection in 3 patients, and distal migration in 3 patients.
CONCLUSION: EBS is recommended as the initial drainage procedure for obstructive jaundice caused by HCC, as it appears to contribute to prolongation of the survival time. 
(2014 Baishideng Publishing Group Co., Limited. All rights reserved.
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Core tip: We were underwent percutaneous transhepatic biliary drainage before, but taking into account the quality of life, It is carried out as a first choice EBS often in recent years. The result, prolonged survival time was observed significant difference compared the non-successful group to successful group and obstructive jaundice caused by hepatocellular carcinoma is a complex disease state, so that the endoscopic biliary stenting procedure should be investigated from a viewpoint different from that of biliary drainage performed for other malignant biliary obstruction such as bile duct carcinoma.
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INTRODUCTION
It has been reported that concurrent obstructive jaundice due to tumor invasion of the bile ducts in hepatocellular carcinoma (HCC) is less frequent (incidence: 0.5%-13%) than tumor invasion of the portal vein or that of the hepatic vein[1-3]. With the advances in the techniques of diagnosis and treatment of HCC in recent years, that rates of early tumor diagnosis and long-term survivors have been increasing; however, it is not uncommon for treatment to involve grave difficulties and for the prognosis to become unfavorable in patients in whom intercurrent obstructive jaundice develops and rapidly progresses to hepatic failure[3]. Conventionally, percutaneous transhepatic biliary drainage (PTBD) has usually been carried out for the treatment of obstructive jaundice caused by HCC, however, in recent years, endoscopic biliary stenting (EBS) has often been undertaken as first-line therapy, taking into account the quality of life[4-6] of the patients. Drainage for obstructive jaundice caused by HCC, nevertheless, often entails greater difficulty as compared to drainage for biliary strictures caused by other malignancies than HCC.

Herein, we carried out a retrospective analysis of the outcomes of EBS for obstructive jaundice caused by HCC undertaken at our hospital, in an attempt to review the usefulness of the procedure and identify problems that may need to be addressed.
MATERIALS AND METHODS
Patients

The study population consisted of 36 HCC patients with obstructive jaundice caused by direct invasion of the bile duct or hemobilia associated with the tumor, who underwent EBS as the initial external biliary drainage at our hospital between March 2003 and December 2012.

Endoscopic biliary drainage technique

In HCC patients with suspected obstructive jaundice caused by the tumor, the patient’s hepatic functional reserve (Child-Pugh score) was evaluated from the blood biochemical test data. Pertinent data obtained during the non-icteric state were utilized as reference, insomuch as the total bilirubin (TB) is elevated in this disease state. Subsequently, the patient was examined to identify the site of large bile duct obstruction by diagnostic imaging, including abdominal ultrasonography and computed tomography. In addition, clinical stage and PVTT was determined according to the criteria of the Liver Cancer Study Group of Japan[7]. PVTT grading was as follows: Vp0, no PVTT; Vp1, tumor thrombus in a third or more of peripheral branches of the portal vein; Vp2, tumor thrombus in a second branch of the portal vein; Vp3, tumor thrombus in the first branch of the portal vein; and Vp4, tumor thrombus in the trunk of the portal vein.
Endoscopic retrograde cholangiopancreatography (ERCP) was performed with the patient under deep sedation using a duodenoscope (JF240, JF260V, Olympus Optical Co., Tokyo, Japan) in all cases. Upon confirming the site of the biliary stricture by endoscopic retrograde cholangiography (ERC), the stagnant bile was collected from upstream of the stricture using an ERCP catheter under the guidance of a guidewire and checked for any evidence of bile infection (and if present, its severity) and hemorrhage. The initial drainage consisted of endoscopic nasobiliary drainage (ENBD) in patients positive for bile infection and/or hemorrhage. ENBD was inserted not only the treatment of infection but for the judgment of the biliary drainage effect. However, in consideration of the prognosis, ENBD performed neither the advanced case of HCC, nor the poor case of the general state, but it performed EBD from the beginning. If any blood clot was detected, an endoscopic sphincterotomy (EST) was carried out to extract the blood clots with basket catheter and a balloon catheter, Then, evaluation of tumor invasion to the bile ducts was applied by the Bismuth-Corlette classification[8], followed by endoscopic placement of a nasobiliary drain. In cases where the ENBD had produced an external biliary drainage effect, the nasobiliary drainage was replaced later with an EBS. Plastic stents (PS) (7 or 8.5 Fr) were used for the ENBD and EBS. When the biliary drainage was insufficient or cholangitis developed, the additional procedure of either repeated EBS replacement or PTBD was undertaken.

Methods

The ENBD or EBS technical success rate and the drainage success rate were assessed. Drainage success was evaluated as (TB just prior to the procedure) = (lowest TB after the EBS)/(TB just prior to the procedure) ( 100, and a drainage success rate of ( 50% was considered to indicate effectiveness of the drainage. Furthermore, the survival time (survival days: No. of days from the day of initial drainage to the day of death) and the patient background characteristics were assessed comparatively between the successful drainage group (group A) and the non-successful drainage group (group B). The EBS patency duration (No. of d from the day of initial drainage stent patency to the day of re-drainage or death) in the successful drainage group (group A) was also assessed. Procedure-related complications were also analyzed in relation to the clinical progression of HCC.

Statistical analysis

Medians (range) were determined for the measured variables. Comparisons between 2 groups were performed using the Mann-Whitney U test for continuous variables, and the chi-square test for discrete variables. The drainage patency and survival rate were evaluated by the Kaplan-Meier method and compared by the Log-Rank test.
Results

Patient characteristics 
Patients characteristics in this study who underwent EBS are shown in Table 1. In total, 36 patients consisted of 30 male and 6 female. The median age of the patients was 65 (37-83) years, and the underlying liver disorder was chronic hepatitis in 3 patients [hepatitis B virus (HBV)/hepatitis C virus (HCV)/non-BC= 1/0/2] and cirrhosis in the remaining 33 patients (HBV/HCV/non-BC= 8/23/2). The Child-Pugh score prior to the development of jaundice in the patients with cirrhosis was A/B/C = 8/19/3 cases (except 3 cases with insufficient data). The clinical stage was stage II, III/IVa/IVb = 3/29/4 according to the General Rules for the Clinical and Pathological Study of Primary Liver Cancer, 5th edition, 2009[7]. PVTT was evident in 23 patients (Vp0-2/3/4 = 19/11/6), and hemobilia was present in 12 patients.
Technical success rate and successful drainage rate

The technical success rate was 100% for both the initial ENBD and EBS in all patients. The cases that ENBD was performed earlier was 11 patients in group A and 7 patients in group B. It was only one case in the group A that infection existed in the initial drainage.

A single stent was placed in 21 patients and multiple stents in 15 patients. The drainage was successful in 27 patients (75%), and the median interval to successful drainage was 40 d (2-295 d).

Comparison of the background factors between group B and group A 
Table 2 showed the statistical analysis of the data did not reveal any significant differences between group A and group B in respect of the patient background characteristics (age, gender, and hepatitis virus marker profile), background liver (hepatic functional reserve) or tumor factors [tumor location, T-factor, stage, grade of portal vein invasion, or grade of bile duct invasion (Bismuth classification)]. As for previous treatment, statistically significant differences were noted between the two groups in the number of patients without a history of hepatectomy (P = 0.009). Number of the cases to which the hepatectomy was carried out before the obstructive jaundice appearance was 5 patients among 36 patients. The details of the operation method was central bisegmentectomy was performed in 1 patient in group A, right hemihepatectomy in 2 patients, left hemihepatectomy in 1 patient and Limited hepatic resection was performed in 1 patient in group B and number of patients receiving multiple stents (P = 0.036) 
Patient survival and duration of stent patency
At the time of the statistical analysis, 35 patients had died (group A, n = 26; group B, n = 9) and 1 patient (group A) was surviving. The median survival time (MST) was 150 d in group A and 22 d in group B; the difference in survival between the two groups was statistically significant (P ( 0.0001) (Figure 1). The median duration of stent patency in group A was 43 d (2-757 d) (Figure 2). PTBD was performed later in 2 of the 27 patients of group A (in anticipation of attaining an early external biliary drainage effect in one patient and because of hemobilia in 1 patient).

On the other hand, in group B, because of depressed performance status after EBS, PTBD and re-EBS could not do in all patients. Only conservative management was done, so there prognosis was dismal. 

Procedure-related complications 

No early complications associated with the EBS technique were encountered. Late complications occurred after endoscopic placement of a biliary stenting in 13 patients (36.1%), including stent occlusion in 7 patients, infection in 3 patients, and distal migration in 3 patients; all these events were successfully managed by conservative treatment such as re-EBS.
Subsequent treatment for hepatocellular carcinoma
After EBS, treatment for HCC was performed in 15 of the 27 patients of group A. The treatment undertaken for the HCC was hepatectomy in 2 patients, interventional radiology in 12 patients, percutaneous radiofrequency ablation (PRFA) in 2 patients, radiation therapy in one patient, and administration of a molecular-targeted drug (sorafenib®) in one patient (with duplication). No treatment for HCC was undertaken in 12 of the 27 patients of group A, because of a depressed performance status, advanced age, etc., and in any of the patients of group B.
DISCUSSION 
Jaundice presents in 19%-40% of patients with HCC at the time of diagnosis and usually occurs in later stages. Obstructive jaundice estimated to occur at an incidence rate of 0.5%-13%[1-3]. Obstructive jaundice caused by HCC was first reported by Mallory et al[1] in 1947. This type of jaundice has been described to be more common among highly advanced cases and to be a disease state with a poor prognosis[3,9,10]. The following mechanisms for the genesis of obstructive jaundice caused by HCC have been postulated: (1) intraductal growth and invasion by the tumor per se; (2) impaction of tumor or necrotized tissue fragments coming off from a tumor or blood clots from hemorrhage; and (3) impingement by a huge tumor or lymph node[11-13].

It was often the case that PTBD was performed for biliary drainage in the treatment for obstructive jaundice caused by HCC[14-16], but it has become more common in recent years that EBS is undertaken, taking into account the quality of life[4-6]. The current widespread application of EBS seems to stem from the high success rate of EBS, the not insignificant risk of technique-related hemorrhage in PTBD, a shorter interval to tube replacement in PTBD, and a superior stent patency duration in EBS[6]. Therefore, PTBD is currently applied as a second-line procedure in case of failure of EBS, etc[17,18]. We chose the EBS the primary route basically, but patient such as decreased systemaic state as endoscopy cannot possible, or patient who cannot approach the duodenal papilla by endoscopy because of abdomimal surgery are impossible. PTBD is selected from the beginning in such cases, but we have no such cases in this study
The drainage success rate with EBS was 75% in our study. The reported drainage success rates are in the range of 50%-75.9%[19-21], which are inferior to the results of EBS for malignant biliary obstructions, such as carcinoma of the bile duct[2,22,23]. Statistical analysis of data performed to explore the factors responsible for such a poor drainage effect, including the patient background characteristics, background liver factors and tumor factors, failed to reveal any significant factor. There have been reports indicating a poor drainage efficacy and lack of survival prolongation effect in patients with VP3 or more advanced disease and in patients with a total bilirubin level of ( 13 mg/dL or Child-Pugh class C disease[19]. Elements such as difficulty in strict evaluation of the hepatic functional reserve in the presence of jaundice, localization of HCC, the diversity of factors contributing to bile duct obstruction, and greater liability to bleeding in HCC are also considered to account for the difficulty inherent in the statistical analysis. In the present study, on the other hand, there was a statistically significant difference in the number of patients without a history of hepatectomy between group A and group B. This would suggest the possibility that such factors as reduced hepatic volume and the complex coursing of the bile duct might have influenced the effect of the drainage. However, the article that mentioned this thing in the past was not reported and was thought with a future examination problem. A statistically significant difference was also observed in the number of patients receiving multiple stents between group A and group B. It is thus inferred that proactive introduction of multiple stenting aimed at rapid biliary drainage proved efficacious because most HCC patients had chronic hepatic disorders. This differed from the results of stenting for the treatment of unresectable hilar cholangiocarcinoma. Further investigation in an increased number of cases is needed to identify factors contributory to successful biliary drainage for obstructive jaundice caused by HCC.

As for the duration of survival of the patients, the successful drainage group exhibited prolongation of the survival time, consistent with previous reports. The feasibility of additional treatment for HCC in the successful drainage group might also contribute to the prolongation of the survival time. The median duration of stent patency was 42 d, being shorter as compared to the duration of stent patency in patients with other malignant bile duct strictures. This could be attributable to the fact that most patients with obstructive jaundice caused by HCC have chronic liver disorders in the background and to the greater liability of HCC for bleeding. Recent reports have documented placement of a self-expandable metallic stent in the treatment for HCC[24-26]; therefore, more effective drainage is anticipated.

Although there are as yet no prospective randomized studies reported concerning drainage procedures for obstructive jaundice caused by HCC, it would be reasonable to establish a first-line drainage method, as previously reported. PTBD, needless to mention, is an important second-line drainage method for patients in whom EBS is impracticable, as well as in patients who respond poorly to biliary drainage. It is difficult to allude to concrete procedures such as stenting in this paper dealing with a retrospective study, but the proactively undertaken biliary drainage afforded prolongation of the survival as reported previously.
Most patients with obstructive jaundice caused by HCC present with a complex disease state, e.g., the presence of a chronic liver disorder, greater liability to bleeding, complex factors for bile duct obstruction, and diversity of history of treatment for HCC. Therefore, it is not easy to determine a definite treatment strategy, and a prospective randomized study must be pursued.

In conclusion, proactively undertaken EBS is recommended as a first-line drainage method for the treatment of obstructive jaundice caused by HCC, as it is expected to contribute to prolongation of the survival period. Obstructive jaundice caused by HCC is a complex disease state, so that the EBS procedure should be investigated from a viewpoint different from that of biliary drainage performed for other malignant biliary obstruction such as bile duct carcinoma.
COMMENTS

Background

Jaundice appeared in about 40% during the course of the hepatocellular carcinoma (HCC), about obstructive jaundice in 13% of them. State of the cancer has progressed a lot in this case, that drainage is difficult in many cases, therefore prognosis is dismal.

Research frontiers

Percutaneous transhepatic biliary drainage (PTBD) was performed for biliary drainage in the treatment for obstructive jaundice caused by HCC, but endoscopic biliary stenting (EBS) has become more common in recent years, taking into account the quality of life.
Innovations and breakthroughs
MST was 150 d in successful drainage group and 22 d in non-successful drainage group; the difference in median survival time between the two groups was statistically significant (P ( 0.0001), and as for previous treatment, statistically significant differences were noted between the two groups in the number of patients without a history of hepatectomy (P = 0.009) and number of patients receiving multiple stents (P = 0.036). 
Applications
EBS effective cases have been shown to prolong the survival significantly. Obstructive jaundice caused by HCC is a complex disease state, so that the EBS procedure should be investigated from a viewpoint different from that of biliary drainage performed for other malignant biliary obstruction such as bile duct carcinoma. Therefore further study about patient’s background and a drainage method is expected.
Terminology
PTBD: By how to perform drainage to obstructive jaundice, puncture the bile duct in the liver via ultrasound guided. EBS: By how to perform drainage to obstructive jaundice, it passes using an duodenoscope, and perform bile duct drainage by duodenal papilla. 
Peer review
The authors report of the management of an rare HCC associated complication. They present of a respectively great amount of 36 consecutive patients in their manuscript and their clinical outcome. It’s the greatest group of patients with that rare complication in the literature.
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Figure 1 Comparison of the cumulative survival associated with the drainage effect between group A and group B. Cumulative survival in the 36 patients, overall, according to the drainage effect. The cumulative survival period was significantly higher in the patients of the successful drainage group as compared with that in the unsuccessful drainage group (P < 0.0001) (Kaplan-Meier method; Log-Rank test).
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Median survival time: 43 d

Figure 2 Kaplan-Meier estimation of the cumulative drainage patency duration according to the biliary drainage method in the 27 patients of the successful drainage group.
Table 1 Patients’ characteristics

	Total number of patients
	36

	Age, yr (mean)
	65 (37-83)

	Gender, male/female
	30/6

	Etiology, HBV/HCV/ non-BC
	9/23/4

	 Chronic hepatitis/liver cirrhosis
	3/33

	 Child-Pugh score, A/B/C
	8/19/3

	Hepatocellular carcinoma, stageI/II/IIIa/IVb
	1/2/29/4

	 Grade of portal vein invasion, VP0-2/VP3/VP4
	19/11/6

	 Previous treatment for Hepatocellular carcinoma, Y/N
	26/10

	Location of bile duct obstruction, intrahepatic/extrahepatic
	13/23

	Location of bile duct stricture, unilobular/bilobular
	11/25

	Hemobilia, present/absent
	12/24

	Following treatment for hepatocellular carcinoma, Y/N
	15/21


HCV: Hepatitis C virus; HBV: Hepatitis B virus; Y: Yes, N: No. 
Table 2 Comparison of backgrounds factor between in group B between group A (Mann-Whitney U test /χ2 test) 

	
	Group A
	Group B
	 P value

	Number
	27
	9
	

	Age, yr (range)
	67 (43-77)
	58 (37-77)
	0.168

	Gender, male/female
	22/5
	8/1
	0.848

	Etiology, HBV/HCV/non-BC
	6/17/4
	3/6/0
	0.432

	Child-Pugh score, A/B/C
	5/16/1
	3/3/2
	0.136

	Platelet count (×104)
	12. 4 (3.0-22.7)
	11.1 (3.8-17.2)
	0.880

	Albumin (g/dL) 
	3.1 (2.1-4.1)
	3.0 (2.2-4.0)
	0.755

	ALP, max (U/L)
	824 (365-4447)
	798 (422-1350)
	0.476

	PT (%)
	79 (45-117)
	74 (47-99)
	0.199

	Tumor size 2 cm over, Y/N
	19/8
	5/4
	0.888

	Tumor location, unilobular/bilobular
	12/15
	4/5
	0.652

	Hepatocellular carcinoma.
T1-T3/T4
	15/12
	5/4
	0.647

	Grade of portal vein invasion, VP0-3/VP4
	24/3
	5/4
	0.039

	VP, present/absent
	17/10
	6/3
	0.721

	Grade of bile duct invasion, Bismuth classification 1-3/4
	16/11
	6/3
	0.782

	Previous treatment, Y/N
	18/9
	9/0
	0.046

	 HAI, Y/N
	9/18
	4/5
	0.842

	 TACE, Y/N
	8/19
	4/5
	0.888

	 Interventional radiology, Y/N
	14/13
	5/4
	0.716

	 Hepatectomy, Y/N
	1/26
	5/4
	0.002

	The number of stent, single/multiple 
	13/14
	8/1
	0.036


HCV: Hepatitis C virus; HBV: Hepatitis B virus; ALP: Alkaline phosphatase; HAI: Hepatic arterial infusion chemotherapy; TACE: Transcatheter arterial chemoembolization; Y: Yes, N: No.
